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(54) Apparatus and method for mobile communications 



(57) Connection of a car adapter or a car battery in 
an automobile to a portable radio communication appa- 
ratus is detected; communication with a communication 
system not warranting communication during fast transit 

1 



is forbidden; and switching over to a communication 
system warranting it is accomplished. 
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Description 

[0001] The present invention relates to an apparatus 
for mobile communications, and more particularly to an 
apparatus and a method usable with a plurality of com- s 
munications systems. 

[0002] At present there are a variety of communica- 
tiors systerrs in use. cfiffenng with geographical area 
and application anvng other factors. For instance, there 
are the second generation personal handy phone sys- io 
tern (PHS) and cordless systems, which are relatively 
inexpensive by virtue of the simplicity of network but do 
not warrant communication capability when in high 
speed transit On the other hand, there are mobile tele- 
phone and cellular systen^ which do warrant communi- is 
cation capability in fast transit by virtue of steps taken 
against such disturbing factors as hand-over and fading 
though involving relatively high communication costs. 
Furthermore, there are pager systems allowing only 
reception while in transit. 20 
[0003] Each of these many communications systems 
has its own hardware, such as PHS terminals and port- 
able telephones. 

[0004] However, with a view to enhancing the converv 
ience of tiie users of such mobile wireless temninals, 25 
there are proposed portable wireless terminals which 
permit connection to a plurality of communication sys- 
tems with a single unit. 

[0005] It is considered preferable, in view of the cost 
of communication, for such a portable wireless terminal so 
connectable to a plurality of communication systems, 
e.g. a cordless system and a cellular system, to prefer- 
entially access the cordless system. If access to the 
cordless system is given priority, even when the termi- 
nal is in a fast moving body, such as an automobile, ss 
access wil! be made to the cordless system which intrin- 
sically does not wan-ant comnujrucation capability. In 
this case, when the bearer of the terminal has just got 
on the automobile, or the vehicle is waiting for a green 
light or runrting at a low enough speed not to affect com- 40 
munication, there will be no problem, but it is unrealistic 
to expect the vehicle to be always running so slowly or 
at halt Therefore, if the bearer, while riding a vehicle, 
stands by or initiates a call via the cordless system, the 
conversation may be interrupted when the vehicle 45 
accelerates beyond a certain speed. 
[0006] An object of the present invention is to solve 
the above^jescribed problem, and to provide an 
improved apparatus for mobile communications. 
[0007] Another object of the invention \s to provide an so 
apparatus for mc^ile oomnunications capable of auto- 
matically accessing the mosi suitat^e system lor 
intended communication. 

[0008] Still another object of tiie invention is to provide 
an apparatus for mobile communications capable of ss 
perceiving for itself, when it is used in a mobile object 
such as an automobile, its presence in a vncbWe object, 
and automatically forbidding access to any communica- 



tion system unsuitable for communication during high 
speed transit. 

[0009] In order to achieve the above-stated objects, 
according to tiie invention, there is provided an appara- 
tus for mobile communications comprising a plurality of 
radio communication sections capable of communicat- 
ing witii a plurality of communication systems, and a 
control section for selecting and using one of the plural- 
ity of radio communication sections, wherein the control 
section judges whetiier or not communication during 
high speed transit is possible and, if it is possible, gives 
priority to a radio communication section communicat- 
ing with a system appropriate for communication during 
high speed transit and forbids a radio communication 
section communicating with a system inappropriate for 
communication during high speed transit from standing 
by or initiating a call. 

[001 0] The control section should preferably judge tiie 
possibility of communication during high speed transit 
according to whetiier or not the apparatus is to be used 
in an automobile. 

[0011] The control section can judge tiie possibility of 
communication during high speed transit by the pres- 
ence or absence of connection to a car adapter or a car 
battery. 

[001 2] It is f urtiier preferable for tiie apparatus to have 
a notifying section for issuing an alarm to its user if the 
control section detects the possibility of communication 
during high speed fa-ansit when communication is being 
aocomplished by a radio communication section unsuit- 
able for communication during high speed transit. 
[001 3] It is desirable for the control section to automat- 
ically process call release after the alanti section has 
issued an alarm. 

[0014] According to the invention, there is also pro- 
vided an apparatus for mobile communications com- 
prising a first radio communication section capable of 
communication during high speed transit; a second 
radio communication section incapable of communica- 
tion during high speed transit; a control section for 
selecting and using eitiier the first or the second radio 
communication section; and a judging section for judg- 
ing whetiier or not communication during high speed 
transit is possible; wherein the control section, if tiie 
judging section judges communication during high 
speed transit is possible, gives priority to tiie first radio 
communication section by forbidding the second radio 
communication section from standing by or initiating a 
call. 

[0015] An alarm should preferably be issued if the 
judging section detects the possbility of communication 
during high speed transit when communication is being 
aocompHshed by the second radio communication sec- 
tion. 

[001 6] After the power supply is turned on, if the judg- 
ing sectbn finds the possibility of communication during 
high speed ti^ansit preferably the first radio communica- 
tion section should be caused to stand by. or if the judg- 
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ing sections finds no possibility of communication 
during high speed transit preferably both the first and 
the second radio communication sections should be 
caused to starxi by 

[001 7] When the judging section finds the possibility 
of communication during high speed transit after an 
action to initiate a call or during conversation, if the sec- 
ond radio communication section is selected, an alarm 
should desirably be issued or, if the first radio communi- 
cation section is selected, no alarm should desirably be 
issued. 

1001 8] Judgment of the possibility of communication 
during high speed transit by the judging section should 
prefer^ly be accomplished according to whether or not 
the apparatus is connected to a car adapter or a car bat- 
tery. 

[0019] These and other objects, features and advan- 
tages of tWs invention will become more apparent from 
the following detailed description when taken in con- 
junction with the acconrpanying drawings in which: 

FIG. 1 is a block diagram showing the configuration 
of a preferred embodiment of the invention: 
FIG. 2 is a flow chart for desaibing a standby state 
of the mobile communications apparatus illustrated 
in FIG. 1 : 

FIG. 3 is a flow chart for describing a call initiating 
operation by the nx)bile comrrunications apparatus 
illustrated in FIG. 1; and 

FIG. 4 is a flow chart for describing the operation by 
the mobile communications apparatus illustrated in 
FIG. 1 during conversation. 

[0020] In the drawings, the same reference numerals 
denote the same structural elements. 
[0021] Next, the present invention will be desaibed in 
detail with reference to the drawings. 
[0022] FIG. 1 is a block diagram illustrating the config- 
uration of a preferred entediment of the invention. 
[0023] In FIG. 1 . a first radio communication section 1 
is a communication system not warranting communica- 
tion capability when in fast transit, preferably means of 
communication wtiich nriakes possible connection to a 
cordless system such as PHS. A second radio section 2 
is a oomnuinication system warranting communication 
capability when in fast transit preferably means of com- 
munication which makes possit^e connection to a cellu- 
lar system such as a portable telephone. The rado 
communicatbn section 1, including a transmit- 
ter/recover, consists of a first radio unit 1 1 for process- 
ing and frequency conversion of high frequency signals, 
and a first signal processing unit 12 for processing 
baseband signals. SMlarty. the radio communication 
section 2, inducfing a transmitterAecever, consi^ of a 
second radk) unit 21 for processing and frequency con- 
version of high frequency signals, and a second signal 
processing unit 22 for processing t>aseband signals. 
[0024] These first and second radio communication 



sections may either have an independent antenna each 
or a common antenna, which can be switched over 
between them 

[0025] A central processing unit (CPU) 3 controls at 

5 least the first and second radio communication sections 
1 and 2. This control includes known control for each 
radio communication section and the control of switch- 
ing over between them as will be desaibed in detail 
elsewhere in this specification. 

10 [0026] A microphone 4. a receiver 5 and a ten-key unit 
6 are known items, and the first two are used for conver- 
sation. The ten-key unit 6. intended for entering the 
other party's telephone number and other data, prefera- 
bly should include various function keys. 

15 [0027] An interface (I/O) 7 is intended for interfacing 
between a battery for supplying power to a mobile body 
such as an automobile, and an adapter, i.e. between a 
car battery and a car adapter in an automotive environ- 
ment. A detector 8 detects any connection between the 

20 car battery and the interface 7. and supplies a detection 
signal to the CPU 3. This detection signal may be sup- 
plied to the CPU 3 either only when connection has 
been detected, or as a sgnal differing with the presence 
or absence of connection to enable the CPU 3 to judge 

25 whether or not connection is present Or else, the detec- 
tion signal may as well be supplied according to the 
presence or at>sence not only of mechanical connection 
but also of electrical connection, i.e. depending on 
whether or not a power source voltage is detected. 

so [0028] The CPU 3. when a detection signal indicating 
connection to the car battery is entered, judges that the 
mobile communications apparatus is in an automobile, 
and that communication during high speed transit is 
possible if desired. The CPU 3 forbids communicat'on 

35 access by the radio communication section 1, which is 
inappropriate for communication during high speed 
transH. and automatically switches over to communica- 
tion access by the radio communication section 2, 
which is appropriate for communication during high 

40 speed transit Preferably, when communication is not 
taking place, the radio communication section 2 should 
be used for initiating and receiving subsequent calls, 
and when communication is taking place, an alarm 
should be issued by a notifying section 9 to the user, 

45 who is enabled by the alarm from the notifying section 9 
to recognize that communication is currently taking 
place using the radio communication section 1. 
[0029] The notifying section 9 can also serve as a 
loudspeaker for issuing usual ringing sounds. In this 

50 case, it Should desirably notify the connection by a dif- 
ferent sound from the usual ringing sound. 
[0030] A power supply circuit 1 0 receives power sup- 
ply from the car battery via the interface 7, converts it to 
voltages appropriate for different loads, and supplies 

55 them to their respective destinations. In FIG. 1 . the illus- 
tration of a usually employed power source, such as a 
detachable battery is dispensed witii. As. upon detec- 
tion of connection to the car tatlery. the consumption of 
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power from the detachaUe battery can be saved by hav- 
ing the car battery suppJy power to elements of the conn- 
munications apparatus, the car battery can be caused 
to supply power to those elements. Control of such 
power source switching should preferably be acconv 5 
plished by the CPU 3. Thus, upon detection of connec- 
tion to the car battery, the CPUS should preferably 
replace power feed from the detachable battery wHh 
power feed from the power supply circuit 10. 
[0031] Next wiU be described the operation of the 
rvsMe oonnmunications apparatus according to the 
invention shown in FIGL 1. 

[0032] When the first ladio comnujnication section 1 
is to be used, a radb ^gnal in a cordless system, 
received by the radio unit 11 via an antenna. Is supplied 
to the signal processing unit 12 after going through fre- 
quency conversion. The signal processing unit 12, to 
which the frequency-converted signal is entered from 
the radio unit 11, decodes or otherwise processes the 
signal. A speech signal from the signal processing unit 
12 is supplied from the CPU 3 to the receiver 5. On the 
other hand, speech from the n^crophone 4 is supplied 
from the CPU 3 to the signal processing unit 12. where 
it undergoes processing such as encoding, is converted 
into a radio signal by the radio unit 1 1 . and sent out from 
the antenna. 

[0033] When the second radio communication section 
2 is to be used, a radio signal in a cellular system, 
received by the radio unit 21 via an antenna, is supplied 
to the signal processing unit 22 after going through fre- 
quency conversion. The signal processing unit 22, to 
which the frequency-converted signal is entered from 
the radio unit 21, decodes or othenmse processes the 
signal. A speech signal from the signal processing unit 
22 is supplied from the CPU 3 to the receiver 5. On the 
other hand, speech from the microphone 4 is supplied 
from the CPU 3 to the signal processing unit 22, where 
it undergoes processing such as encoding, is converted 
into a radio signal by the radio unit 22. and sent out from 
the antenna. 

[0034] The switching between these first and second 
radio corTmruinication sections can be selected by the 
i^erls nmrvpUalion of the ten-key unit 6. 
[0035] When a detection signal indicating the connec- 
tion of the car battery via the interface 7 is entered from 
the detector 8, the CPU 3 will judge that a communica- 
tion system appropriate for communication during high 
speed transit should be selected. At this time, it also 
judges whether or not conmunication is taldng place. If 
it is not. the radio communication section 2 wiO be set in 
a standby state and. if there is a call initiating instruction 
from the 1en-k^ unit 6. communication wiD be accom- 
plished uang the radio oommunication section 2. Or 
c o mm unica tion is taking place, the notifyir^ section 9 
will notify the user so that he or she can recognize the 
possibility that high speed transit may take place. 
[0036] The CPU 3. upon establishment of connection 
with the car battery, effects control so as to have power 



supplied from the power supply circuit 10. 
[0037] tf. In a standby state, the selection of either 
radio oonvninication section is fixed, no signal can be 
received from the unselected communication system. 
Therefore, it is preferable to switch over at prescribed 
time intervals and receive control signals. Furthermore, 
in a state where connection to the car battery is not 
detected, standby should preferably be done with both 
radio convnunication sections. In this case, each radio 
communication section needs an independent antenna 
of its own. 

[0038] Next will be described, with reference to the 
flow chart of FIG. 2, actions from the actuation of the 
power source in the mobile communications apparatus 
until a standby state is reached. 
[0039] In FIG. 2, when the power source of the mobile 
communications apparatus is turned on (step S101), 
the CPU 3 judges whether or not a detection signal is 
supplied from the detector 8 (step S102}. The CPU 3, if 
it judges that no detection signal is supplied (S102, NO), 
will set both first and second radio communication sec- 
tions 1 and 2 in a standby smte (step S103}. Thus tiie 
apparatus is enabled to receive radio signals from both 
cordless and cellular communication systems. 
[0040] After that, with nettiier call initiation nor call 
arrival taking place (step S104. NO), botii radio commu- 
nication sections are kept in a standby state (step S105, 
NO). 

[0041] On tiie other hand, upon supply of a detection 
signal (step SI 05. YES), the first radio communication 
system 1 is either fort^idden oc released from tiie 
standby state (step S106), and only the second radio 
communication section 2 is kept In the standby state 
(step 3107). Thus, standby with the cordless system is 
forbidden, and a mode of standby with the cellular sys- 
tem is entered into. 

[0042] After that, until either call initiation or call arrival 
is detected (step S108). steps from S102 tiirough 8107 
are repeated. 

[0043] Incidentally, after tiie power source is turned on 
in the processing at step S101, If a detection signal is 
supplied (step 8102. YES), only tiie second radio com- 
munication section 2 will enter into a standby mode 
(stepSl07). 

[0044] Next will be described the actions of call initia- 
tion processing with reference to the flow chart of FIQ. 
3. 

[0045] Referring to FIG. 3. when call initiation is done 
from the ten-key unit 6, the CPU 3 checks the standby 
state of the radio conununication sections (step S201). 
If only the second radb communication section 2 is 
stand ng by (st^ S201. NO), call initiation will be proc- 
essed by the second radio communication section 2 
(st^S202). 

[0046] Or, if botii radio communication sections are 
standing by (step 8201. YES), the CPU 3 wiU check tiie 
presence or absence of a detection signal (step S203). 
H a detection signal is detected in the processing at step 
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S203 (8tep S203, YES), call initiation processing will be 
done by the second radio communication section 2 
(step S202). 

[0047] H no detection signal is detected (step S203. 
NO), call initiation processing will be done (step S204) 
by the first radio communication section 1 out ot oonsid* 
eration fior the cost of communication. After that, the 
CPU 3 monitors the detection of any detection sigr^l 
(step S205) and. if one is detected. wiU issue an alarm 
from the notifying section 9 (step S206). 
[0048] tf the user recognizes the alarm and ends his 
or her conversation (step S207. YES), the CPU 3 wfll 
execute call release processing (step S208). 
[0049] For a call initiated by the second radio commu- 
nication section 2 as well, if the user ends the call, call 
release processing is executed. 
[0050] To add, though the flow chart of FIG. 3 has no 
step for detection signal checking after the processing 
at step 8202. detection signal checking may be done 
periodically. However, as this would entail no need for 
control such as switching over, processing at the subse- 
quent steps would be no different. 
[0051] Further in FIQ. 3. call release is executed in 
response to call ending by the user, but the CPU 3 may 
execute call release after the issue of the alarm irre- 
spective of the user's intention. In this case, it is prefer- 
able to automatically execute call release after the lapse 
of a presaibed length of time following the issue of the 
alarm. 

[0052] Next will be described the operation during 
conversation with reference to the flow chart of FIG. 4. 
[0053] Fteferring to RG. 4, the CPU 3 judges whether 
or not the conversation is using the second radio com- 
munication section 2 (step S301). If it is, the conversa- 
tion will be allowed to continue as it is (step S302). 
[0054] Or if the conversation is using the first radio 
communication section 1. with the continuing state of 
that conversation being maintained (step 8303), the 
presence or absence of a detection si^ial will be judged 
(step S304). If there is a detection signal, an alarm will 
be issued from the notifying section 9 (step 8305). 
[0055] As the user &ids the conversation in response 
to this alarm (step 8306, YES), the CPU 3 will execute 
call release (step 8307). Or if tiie conversation continu- 
ing at the second radio communication section 2 is 
ended on the way, the CPU 3 will also execute call 
release. 

[0056] Incidentally, though call release is executed in 
response to conversation ending by the user after the 
issue of an alarm acooncfing to Fia 4. call release may 
as well ye automatically executed after a certain period 
of time as stated abcm. The presence or absence of a 
detection signal may also t>e checked periodically even 
when convasation is taking place at the second racfio 
communication section 2. 

[0057] As hitherto descn'bed, the present irrvention 
makes it possible to automatically select a system suit- 
able for a given environment of use, because a commu- 



nication system which wanants communication during 
high speed transit and another system which does not 
are selectively used by judging the possibility of fast 
transit. 

5 [0058] Also, the invention permits automatic system 
selection by detecting connection with a car adapter or 
a car battery used in the automobile. 
[P059] Furthermore, the invention makes K possible to 
prevent interruption of communication during conversa- 

10 tion. which is unpleasant to the user, because the opti- 
mal system for a given environment of the use of the 
mobile communications apparatus is selected. 
[0060] While the invention has t>een described with 
reference to a specific embodiment thereof, it will be 

IS appreciated by those skilled in the art that numerous 
variations, modifications, and embodiments are to be 
regarded as being witiiin the spirit and scope of the 
invention. 

20 Claims 

1 . An apparatus for mobile communications compris- 
ing: 

BS a plurality of radio communication means capa- 

ble of communicating with a plurality of commu- 
nication systems, and 

control means for selecting and using one of 
said plurality of radio communication means, 

30 wherein: 

said control means judges whether or not com- 
munication during high speed fa-ansit is possi- 
ble and, if it is possible, gives priority to radio 
communication means communicating with a 

35 system appropriate for communication during 

high speed transit, and forbids radio communi- 
cation means communicating with a system 
inappropriate for communication during high 
speed transit from standing by or initiating a 

40 call. 

2. An apparatus for mobile communications, as 
claimed in Claim 1, wherein said control means 
judges the possibility of communication during high 

4S speed transit according to whether or not the appa- 
ratus is to be used in an autonwbile. 

3. An apparatus for mobile communications, as 
claimed in Claim 2, wherein said control means 

50 judges tiie possibility of high speed communication 
by the presence oc absence of connection to a car 
adapter or a car battery. 

4. An apparatus as claimed in Claim 1 , 2 or 3. further 
55 provided witii notifying means for issuing an alarm 

to its user if said control means detects the possibil- 
ity of communication during high speed transit 
when communication is being acconplished by 
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said radio communication means unsuitable for 
conrtmunication during high speed transit 

5. An apparatus for mobile communications, as 
claimed in Claim 4, wherein said control means s 
automaticaily processes call release after said noti- 
fying means has issued an alarm. 

6. An apparatis for mobile communications conpris- 

first radio communication means capable of 
communication during high speed transit; 
second radio communication means incapable 
of communication during high speed transit; 
control means for selecting and using either the 
first or the second radio communication 
means; and 

judging means for judging whether or not oonv 
nfunication during high speed transit is possi- 
ble; wherein: 

said control means, if said judging means 
judges communication during high speed tran- 
sit is possible, gives priority to said first radio 
communication means by forbidding said sec- 
ond radio communication means from standing 
by or initiating a call. 

7. An apparatus for mobile communications, as 
claimed in Claim 6, wherein an alarm is issued if 
said judging means detects the possibility of com- 
munication during high speed transit when commu- 
nication is being accomplished by said second 
radio communication means. 

8. An apparatus for mobile comnruinications. as 
daimed in Claim 6 or 7. wherein, after the power 
supply is timed on, if said judging means finds the 
possibility of communication during high speed 
transit said first radio communication means is 
caused to stand by, or if said judging means finds 
no possibility of communication during high ^eed 
transit, both said first and second radio communica- 
tion means is caused to stand by. 

9. An apparatus for mot)ile communications, as 
claimed In Claim 8, wherein, when said judging 
means finds the possibility of communication during 
high speed transit after an operation to initiate a call 
or during conversation, if said seoond radio commu- 
nication means is select3d. an alarm is issued or. if 
said first radio communication means is selected, 
no alarm is be issued. 

10. An apparatus as claimed in any one of Claims 6 to ss 
9, wherein judgment of the possibility of high speed 
communication by said judging means is acconv 
plished by connection to a car adapter a a car bat- 



tery. 

11. A method for controlling system selection by appa- 
ratuses for motile comnuinications capable of com- 
municating with a plurality of communication 
systems, whereby: 



the possibility of communication during high 
speed transit is judged; 
10 if communication during high speed transit ts 

possible, priority is given to communication 
with a system appropriate tor communication 
during high speed transit; and 
standing by or initiating a call by means com- 
15 municating with a system inappropriate for 

communication during high speed transit is for- 
bidden. 



20 



25 



30 



35 



40 



43 



EP0 899 830 A2 



u 




PL4 



CO 









60 






C 


o 










^ 


o 










•rt 4-: 






4J U 






0 OJ 




9- 




2 (E 



o 




7 



EP0 899 890 A2 



^ START . ^ 





r 


Power supply ON 




, SI 02 


► 

1 



SI 01 




YES 



Both radio communica- 
sections standing by 



SI 03 



YES 



J 



NO 




SI 04 



SI 05 



YES 



Standy at 1st radio 
conmiunication section 








f 


Standby at 
communicati 


2nd radio 
on section 



SI 06 



NO 




SI 08 



SI 07 



Pig. Z 



EP0 899 890 A2 




Call Initiated at 1st 
radio, communication 



S204 



S202 

_1_ 



Call initiated at 2nd 
radio communication 
•isprrinn 





Fig. 3 



9 



EP0 899 890 A2 



[Conversation j 



S301 



^oaversation 
Jjy 2nd radio com-^ 
punication 
:tic 



YES 



NO 



at 1st radio communi- 





S302 

^ ( 


3 COAO ponversatior 


1 continued 
5 coramuni- 





Fig. 4 



10 



